In this paper, we establish some fixed point results for fuzzy mapping in a complete b-metric space. Our results unify, extend and generalize several results in the existing literature. Example is also given to support our results.
Introduction and preliminaries
Fixed point theory plays an important role in the various fields of mathematics. It provides very important tools for finding the existence and uniqueness of the solutions. The Banach contraction theorem has an important role in fixed point theory and became very popular due to iterations which can be easily implemented on the computers. The idea of fuzzy set was first laid down by Zadeh (1965) . Later many researcher study many direction of fuzzy for extend in some research area for example in Nashine, Vetro, Kumam and Kumam (2014) , Mursaleen, Srivastava and Sharma (2016) , Phiangsungnoen, Sintunavarat and Kumam (2014) , Xu, Tang, Yang and Srivastava (2016) and on Weiss (1975) and Butnariu (1982) give the idea of fuzzy mapping and obtained many fixed point results. Afterward, Heilpern (1981) initiated the idea of fuzzy contraction mappings and proved a fixed point theorem for fuzzy contraction mappings which is a fuzzy analogue of Nadler (1969) fixed point theorem for multivalued mappings. In 2005, Gupta et al. (2015) obtained some existence results of fixed points for contractive mappings in fuzzy metric spaces using control function. In 2015, Aghayan, Zireh and Ebadian (2017) studied some common best proximity points for non-self
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The concept of fuzziness is helpful in solving such real-world problems where uncertainty occurs and many authors solve such problems by mathematical modeling in terms of fuzzy differential equations.
Fixed point theorems play a fundamental role in demonstrating the existence of solutions to a wide variety of problems arising in physics, mathematics, engineering, medicine and social sciences.
The derived results extend and generalize some results in the existing literature. To show the validity of the derived results, an appropriate example and applications are also discussed. Our results are also useful in geometric problems arising in high-energy physics. This is because events in this case are mostly fuzzy sets. mappings between two subsets of complex valued b-metric spaces and generalized some wellknown results that were proved in classic metric spaces on complex valued b-metric space by some new definitions. Also they presented a type of contractive condition and develop a common best proximity point theorem for non-self mappings in complex-valued b-metric spaces. Very recently, Shoaib, Kumam, Shahzad, Phiangsungnoen and Mahmood (2018) studied and established some fixed point results for fuzzy mappings in a complete dislocated b-metric space.
In this paper we extended and obtained an -fuzzy fixed point and an -fuzzy common fixed point for fuzzy mappings in a complete b-metric space. Example is also given which supports the proved results.
Definition 1.1 (Aydi, Bota, Karapnar, & Mitrovic, 2012) Let X be any nonempty set and b ≥ 1 be any given real number. A function d:X × X → ℝ + is called a b-metric, if it satisfies the following conditions for all x, y, z ∈ X :
(1) d(x, y) = 0 if and only if x = y;
Definition 1.2 (Joseph, Roselin, & Marudai, 2016) Let (X, d) be a b-metric space and {x n } be a sequence in X. Then,
(1) {x n } is called as convergent sequence if and only if there exists x ∈ X, such that for all > 0 there exists n( ) ∈ ℕ such that for all n ≥ n( ), we have d(x n , x) < . So, we write lim
(2) {x n } is called as Cauchy sequence if and only if for all > 0 there exists n( ) ∈ ℕ such that for each m, n ≥ n( ), we have d(x n , x m ) < . (Azam, 2011) A point x ∈ X is called an -fuzzy fixed point of a fuzzy mapping
Definition 1.5 Let S, T:X →  (X) be the two fuzzy mappings and for x ∈ X, there exist S (x), T (x) ∈ (0, 1]. A point x is said to be an -fuzzy common fixed point of S and 
Main results
Now, we present our main results. for all x, y ∈ X. Also, a i ≥ 0, where i = 1, 2, … 6 with a 1 + a 2 + 2ba 3 + a 4 + a 5 + a 6 < 1 and
Proof Let x 0 be any arbitrary point in X, such that x 1 ∈ [Tx 0 ] (x 0 ) . Then, by Lemma 1.2 there exists x 2 ∈ [Tx 1 ] (x 1 ) , such that Let then, by above 2.2, we have
By using 2.2, we get Continuing the same way by induction, we obtain a sequence {x n }, such that x n−1 ∈ [Tx n ] (x n ) and x n ∈ [Tx n+1 ] (x n+1 ) , we have Now, for any positive integer m, n and (n > m), we have
Since < 1, it follows from Cauchy root test, Σi i is convergent, hence {x n } is a Cauchy sequence in X.
As, X is complete. So, there exists z ∈ X such that x n → z as n → ∞.
Now, we consider
Using 2.1, with n → ∞ we get
So, we get
Hence, z ∈ X is an -fuzzy fixed point.
✷
If we take b = 1 in Theorem 2.1, then we have the following corollary which is a b-metric space extension of a metric space.
Corollary 2.1 Let (X, d) be a complete metric space. Let T:X →  (X) be a fuzzy mapping and for x ∈ X, there exist (x) ∈ (0, 1] satisfying the following condition:
for all x, y ∈ X. Also, a i ≥ 0, where i = 1, 2, … 6 with a 1 + a 2 + 2ba 3 + a 4 + a 5 + a 6 < 1 and
Then, T has an -fuzzy fixed point.
Next, we replace the another condition in Theorem 2.1; we get the following result which is a b-metric space extension of fixed point theorem given by Heilpern (1981) . Proof Let x 0 be any arbitrary point in X, such that x 1 ∈ [Tx 0 ] (x 0 ) . Then, by Lemma 1.2 there exists 
(2.13)
Similarly, Adding 2.13 and 2.14, we get Therefore, Now, for any positive integer m, n and (n > m), we have
As, X is complete. So, there exists z ∈ X such that x n → z as n → ∞. Now, we prove z ∈ X be the -fuzzy common fixed point of S and T.
Using 2.8, with n → ∞ we get So, we get (2.14)
(2.15)
This implies that z ∈ X is an -fuzzy fixed point for S. Similarly, we can show that z ∈ [Tz] (z) . Hence, z ∈ X, be an -fuzzy common fixed point.
If we take b = 1 in Theorem 2.2, then we have the following corollary which is a b-metric space extension of a metric space. for all x, y ∈ X. Also a i ≥ 0, where i = 1, 2, … 5 with (a 1 + a 2 )(2) + (a 3 + a 4 )(2) + 2a 5 < 2 and
Proof Let x 0 be any arbitrary point in X, such that x 1 ∈ [Tx 0 ] (x 0 ) . Then, by Lemma 1.2 there exists
Similarly, by symmetry, we have 
Similarly, Adding 2.22 and 2.23, we get Therefore, Now, for any positive integer m, n and (n > m), we have
As, X is complete. So, there exists z ∈ X such that x n → z as n → ∞. Now, we prove z ∈ X be the -fuzzy fixed point of T. 
